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(57) ABSTRACT

A display device includes a detecting drive unit, an air
cleanliness detecting unit and an air cleanliness indicating
unit. The air cleanliness detecting unit 1s configured to detect
air cleanliness under the driven of the detecting drive unit

and to transmit a detecting result to the air cleanliness
indicating unit. The air cleanliness indicating unit 1s con-
figured to indicate the air cleanliness based on the detecting
result of the air cleanliness detecting umt. The display
device of the disclosure can convemently detect the air
cleanliness so that a user can live more healthily.
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DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

This application 1s a Section 371 National Stage Appli-

cation of International Application No. PCT/CN2016/
079252, filed on Apr. 14, 2016, entitled “DISPLAY

DEVICE”, which claims priority to Chinese Application No.
201510227976.7, filed on May 6, 2015, incorporated herein

by reference 1n their entirety.

BACKGROUND OF THE INVENTION

Field of the Invention

Embodiments of the present disclosure relate to a field of
display technique, in particular to a display device.

Description of the Related Art

With the increasing attention to the health and gradual
deterioration of the environment, the demand for healthy
products 1s increasingly larger and higher. Especially fog
and haze weather 1s frequently occurred, people are worried
about air quality increasingly. Therefore, products such as
masks, sprinklers and the like to cope with this status are
increasingly developed. However, 1n field of display tech-
nique, there 1s no any display device specifically designed to

cope with the poor air quality, especially to cope with fog
and haze.

SUMMARY OF THE

INVENTION

An object of the disclosure 1s to provide a display device
to detect fog and haze or even remove dust.

According to one aspect of the disclosure, there 1s pro-
vided a display device comprising a detecting drive unit, an
air cleanliness detecting unit and an air cleanliness indicat-
ing unit, wherein the air cleanliness detecting unit 1s con-
figured to detect air cleanliness under the driven of the
detecting drive unit and to transmit a detecting result to the
air cleanliness mdicating unit, and the air cleanliness indi-
cating unit 1s configured to indicate the air cleanliness based
on the detecting result of the air cleanliness detecting unat.

Alternatively, the air cleanliness detecting unit comprises
an air particulate detecting module and an air cleanliness
determining module, wherein the air particulate detecting
module 1s configured to detect a content of particulate 1n the
air under the driven of the detecting drive unmit and to
transmit a detecting result to the air cleanliness determining,
module, and the air cleanliness determining module 1s
configured to determine the air cleanliness to which the
detecting result of the air particulate detecting module
corresponds based on a correspondence between the content
of the particulate and the air cleanliness stored therein and
to transmit the corresponding air cleanliness to the air
cleanliness indicating unit to indicate the corresponding air
cleanliness by the air cleanliness indicating unat.

Alternatively, the display device further comprises an
1mage display umt and an image display drive unit for

crwmg the 1mage display unit to dlsplay an 1mage, wherein
the air cleanliness indicating unit 1s integrated into the image
display unit.

Alternatively, the display device further comprises an
image display unit, a housing enclosing the 1mage display
unit and an 1mage display drive unit for driving the image
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display unit to display an image, wherein the air cleanliness
indicating umt 1s disposed on the housing.

Further alternatively, the air cleanliness indicating unit
comprises an mndicating lamp capable of displaying different
colors to indicate the air cleanliness through the color
displayed by the indicating lamp, or the air cleanliness
indicating unit comprises a digital display screen to indicate
the air cleanliness through a digital displayed on the digital
display screen.

Alternatively, the air cleanliness indicating unit comprises
a voice indicating unit for indicating the air cleanliness
determined by the air cleanliness determining module by
means ol voice broadcast.

Further alternatively, the air cleanliness detecting unit
further comprises an air cleanliness level indicating voice
storing module 1n which a mapping relationship table of the
air cleanliness and an air cleanliness level 1s stored to
indicate the air cleanliness level by the voice indicating unit
based on the air cleanliness determined by the air cleanliness
determining module.

Alternatively, the display device further comprises a
switch module for controlhng the detecting drive unit to be
activated or shut-o

Further alternatwely, the display device further comprises
a dust removal unit for cleaning air around the display
device under control of the detecting result of the air
cleanliness detecting unit.

Further alternatively, the dust removal unit comprises a
dust removal drive module and a dust removal cleaning
module, the dust removal drive module 1s configured to be
activated or shut-ofl under the control of the detecting result
of the air cleanliness detecting unit, and the dust removal
cleaning module 1s configured to clean the air around the
display device under the driven of the dust removal drive
module.

Further alternatively, the dust removal unit further com-
prises a dust removal switch module for selectively activat-
ing or shutting ofl the dust removal drive module.

Further alternatively, the dust removal module comprises
at least one of a spay dust remover, an air dust remover, an
ultrasonic transmitting dust remover and an electrostatic
dust remover

Further alternatively, the display device further comprises
an 1mage display unit, a housing enclosing the image display
unit and an 1mage display drive unit for driving the image
display unit to display an image, wherein the housing is
provided with a dust removal result display unit for display-
ing a dust removal result of the dust removal unit.

Alternatively, the display device further comprises an
image display umt and an image display drive umit for
driving the image display unit to display an image, wherein
a dust removal result of the dust removal unit 1s displayed
through the image display unit.

Further alternatively, the dust removal unit comprises a
dust removal agent storing module into which a chemical
agent for removing dust 1s stored to clean the air around the
display device through the chemical agent stored therein.

The display device according to the embodiments of the
disclosure provides the following advantageous eflects.

Compared with the existing display device, the display
device according to the embodiments 1s additionally pro-
vided with functions of detecting and indicating the air
cleanliness. In particular, the air cleanliness detecting unit
can detect an air quality of an environment 1n which a user
utilizing the display device 1s locating and then the air
cleanliness indicating unit indicates the air quality of the
environment to the user, so that the user can take certain
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corresponding actions based on the current air quality. In a
case where the display device further comprises the dust
removal unit, it 1s possible to improve the air quality of the
environment in which the user 1s locating so that the living
of the user 1s healthier.

BRIEF DESCRIPTION OF THE

DRAWINGS

FIG. 1 1s a schematic view of a display device according
to an exemplary embodiment of the disclosure;

FIG. 2 1s a schematic view of a particular structure of a
display device according to an exemplary embodiment of
the disclosure;

FIG. 3 1s a schematic structural view of a mobile phone
as a display device according to an exemplary embodiment
of the disclosure;

FIG. 4 1s a schematic view of a display device according
to another exemplary embodiment of the disclosure;

FIG. 5 1s a schematic view of a display device including
a dust removal unit according to an exemplary embodiment
of the disclosure;

FIG. 6 1s a schematic view of a particular structure of a
display device including a dust removal unit according to an
exemplary embodiment of the disclosure; and

FIG. 7 1s a schematic view of another particular structure
of a display device including a dust removal umt according
to an exemplary embodiment of the disclosure

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS OF THE INVENTION

Embodiments of the disclosure will be described 1n detail
below with reference to the accompanying drawings so that
those skilled in the art can fully understand the techmical
solution thereof.

According to an exemplary embodiment of the disclosure,
there 1s provided a display device comprising a detecting,
drive unit, an air cleanliness detecting unit and an air
cleanliness indicating unit, as shown i FIG. 1. The air
cleanliness detecting unit 1s configured to detect air clean-
liness under the driven of the detecting drive unit and to
transmit a detecting result to the air cleanliness indicating
unit. The air cleanliness indicating unit 1s configured to
indicate the air cleanliness based on the detecting result of
the air cleanliness detecting unait.

Compared with the existing display device, the display
device according to embodiment of the disclosure 1s addi-
tionally provided with functions of detecting and indicating,
the air cleanliness. In particular, the air cleanliness detecting,
unit can detect an air quality of an environment 1n which an
user utilizing the display device is locating and then the air
cleanliness indicating unit indicates the air quality of the
environment to the user, so that the user can take certain
corresponding actions based on the current air quality to
realize more healthy living.

As shown 1 FIG. 2, the air cleanliness detecting unit of
the display device according to embodiments of the disclo-
sure may comprise an air particulate detecting module such
as an air particulate detecting sensor and an air cleanliness
determining module. The air particulate detecting module 1s
configured to be activated under the driven of the detecting
drive unit to detect a content of particulate in the air and to
transmit the detecting result to the air cleanliness determin-
ing module. The air cleanliness determining module 1is
configured to determine the air cleanliness to which the
detecting result of the air particulate detecting module
corresponds based on a correspondence between the content
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of the particulate and the air cleanliness stored therein and
transmit the corresponding air cleanliness (the detecting
result of the air cleanliness detecting unit) to the air clean-
liness indicating unit so as to indicate the corresponding air
cleanliness by the air cleanliness indicating unit. In some
embodiments of the disclosure, the air cleanliness detecting
unit may be disposed on an edge or a rear face of a housing
of the display device.

As 1llustrated 1n FIG. 2, the above display device may
turther comprise a switch module for controlling the detect-
ing drive unit to be activated or shut-off. Since the display
device has the switch module, 1t 1s possible to selectively
switch on or switch off the detecting drive unit. When the air
cleanliness of an ambient air 1s visually substantially good,
it 1s not necessary to activate the detecting drive unit,
thereby saving electrical power of the display device.

In addition, as shown 1n FIG. 2, the above display device
may further comprise an 1image display unit and an 1mage
display drive unit (1.e., an 1mage drive unit in drawings). The
image display drive unit 1s configured to drive the image
display unit to display an image. The air cleanliness 1ndi-
cating unit may be integrated into the image display unait.
The display device will be described below taking a mobile
phone as an example. Of course, the display device accord-
ing to embodiments of the disclosure 1s not limited to the
mobile phone, and may include a tablet, a television and
other display devices. The 1image display unit 1s a display
screen of the mobile phone. In this case, the air cleanliness
indicating unit may be integrated into the image display unait.
In other words, the display screen of the mobile phone may
display the air cleanliness. Particularly, information indi-
cated by the air cleanliness indicating unit may be displayed
on an edge of the display screen similar to signal identifi-
cation and power 1dentification of the mobile phone. At the
same time, such displayed information will not aflect a
normal display of other contents on the display screen. Of
course, the mnformation indicated by the air cleanliness
indicating unit may be displayed 1n the middle of the display
screen of the mobile phone.

Alternatively, as shown 1n FIG. 3, 1n addition to the image
dlsplay umt 1, the display device further comprises a hous-

ing 2 enclosmg the 1image display unit 1. In this case, the air
cleanliness indicating unit may be disposed on the housing
2.

Similarly, the display device will be described below
taking the mobile phone as an example. The air cleanliness
indicating unit 1s an ndicating lamp 21 capable of display-
ing different colors. The indicating lamp 21 1s disposed on
the housing 2 to indicate the air cleanliness through a color
displayed by the indicating lamp 21. Alternatively, the air
cleanliness indicating unit may be a digital display screen
disposed on the housing 2 to indicate the air cleanliness
through a digital displayed on the digital display screen. Of
course, the air cleanliness indicating unit may also be an
indicating lamp 21 displaying one color only. The air
cleanliness may be indicated through brightness of the color
displayed by the indicating lamp 21.

Particularly, taking the air cleanliness indicating unit
being the mdicating lamp 21 capable of displaying different
colors as an example, as shown 1n FIG. 3, the indicating
lamp 21 1s disposed at an upper and righ‘[ corner ol the
housing 2 of the mobile phone. When the air cleanliness
does not exceed a predetermined threshold of an air quality,
the indicating lamp 21 may display the blue color, and when
the air cleanliness exceeds the predetermined threshold of
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the air quality, for example reaches a severe fog and haze
value, the indicating lamp 21 may display the red color
while flashing.

In some embodiments of the disclosure, the display
device not only has the function of detecting the air clean-
liness but also has a function of cleaning the air. For
example, as shown in FIG. 5, the display device further
comprises a dust removal unit for cleaning the air around the
display device under the control of the detecting result of the
air cleanliness detecting unait.

In other words, when the detecting result of the air
cleanliness detecting unit shows that the cleanliness of the
current air 1s 1n a polluted state, the dust removal unit 1s
activated to clean the air around the display device so that
the user 1s located 1n a cleaning and healthy environment
when utilizing the display device.

Particularly, the above dust removal umit may comprise a
dust removal drive module and a dust removal cleaning
module. The dust removal drive module 1s configured to be
activated or shut off under the control of the detecting result
of the air cleanliness detecting unit. The dust removal
cleaning module 1s configured to clean the air around the
display device under the driven of the dust removal drive
module.

Further, the above dust removal unit may further comprise
a dust removal switch module for selectively switching on or
switching off the dust removal drive module. Of course, the
dust removal unit according to the embodiment may not be
provided with the dust removal switch module. In this case,
when the air cleanliness detecting umit detects that the
environment 1 which the display device i1s located 1is
polluted, the dust removal unit can be automatically acti-
vated based on this detecting result to automatically clean
the air around the display device. In some embodiments of
the disclosure, the dust removal unit may be disposed on the
edge or the rear face of the housing of the display device.

The dust removal cleaning module may comprise at least
one of a spay dust remover, an air dust remover, an ultra-
sonic transmitting dust remover and an electrostatic dust
remover.

As shown 1 FIG. 6, the dust removal cleaning module
includes the spay dust remover and the air dust remover. A
dust discharging outlet of each of the spay dust remover and
the air dust remover has a grid structure. The dust removal
switch module may selectively activate at least one of the
spay dust remover and the air dust remover as desired to
clean the air around the display device, 1.e., performing a
dust removal process on the environment in which the
display device 1s located. A dust removal result of the dust
removal cleaning module may be displayed through a dust
removal result display unit such as a digital display screen
or other display elements disposed on the housing of the
display device. Alternatively, the dust removal result of the
dust removal cleaning module may also be displayed
through the 1image display unit of the display device.

As 1llustrated 1n FIG. 7, the dust removal cleaning module
may include the ultrasonic transmitting dust remover and the
clectrostatic dust remover. The dust removal switch module
may selectively activate at least one of the ultrasonic trans-
mitting dust remover and the electrostatic dust remover.
Particularly, it 1s possible to clean the particulates in the air
around the display device through transmitting an ultrasonic
by the ultrasonic transmitting dust remover and/or releasing,
clectrostatic charges by the electrostatic dust remover,
thereby cleaning the air around the display device.

Note that, frequency and type of the ultrasonic transmit-
ting dust remover and type and charge size, charge releasing,
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structure and the like of the electrostatic dust remover are
not limited 1n the embodiments of the disclosure, and may
employ the existing any other types structures and designs
having dust removal and fog and haze reducing functions.
[Likewise, the dust removal result of the dust removal
cleaning module may be displayed through the dust removal
result display unit such as a digital display screen or other
display elements disposed on the housing of the display
device. Alternatively, the dust removal result of the dust
removal cleaning module may also be displayed through the
image display unit of the display device.

Alternatively, the dust removal unit of the display device
may also comprise a dust removal agent storing module for
storing a chemical agent for specially removing the dust.
The chemical agent may be various types of the existing
chemical agents having the dust removal function and the
embodiments of the disclosure are not limited thereto.
Theretfore, 1n the embodiment, 1t 1s also possible to clean the
air around the display device by means of the chemical agent
stored 1n the dust removal agent storing module.

In some embodiments of the disclosure, the air cleanliness
indicating umit may be a voice indicating unit for indicating
the air cleanliness (1.e., the air cleanliness corresponding to
the detecting result of the air particulate detecting module)
determined by the air cleanliness determining module by
means of voice broadcast, as shown 1n FIG. 4.

In other words, the air cleanliness indicating unit informs
the user utilizing the display device of the detecting result of
the air cleanliness detecting unit of the display device by
means of the voice broadcast form.

The air cleanliness detecting unit may further comprise an
air cleanliness level indicating voice storing module 1n
which a mapping relationship table of the air cleanliness and
an air cleanliness level 1s stored so as to indicate the user of
the air cleanliness level by the voice indicating unit based on
the air cleanliness determined by the air cleanliness deter-
mining module.

Particularly, as shown in FIG. 4, firstly, under the control
of the switch module, the detecting drive unit 1s activated to
drive the air particulate detecting module to detect the
content of the particulates 1n the air around the display
device. Next, the air cleanliness determining module deter-
mines the air cleanliness corresponding to the detecting
result of the air particulate detecting module based on the
detecting result and transmits the determining result to the
air cleanliness level indicating voice storing module and the
voice 1indicating unit so as to voice broadcast the air clean-
liness level and indicate the current air quality to the user.
Note that, the information broadcasted by the voice indicat-
ing unit may be different music, different tunes of one music,
individuated voice such as anti1 fog and haze tips for warning
the use of wearing a mask or suggesting the user not going
out as far as possible or the like.

It should be understood that the above embodiments are
merely the exemplary implementations for illustrating the
principle of the disclosure. The disclosure, however, 1s not
limited thereto. It 1s possible for those skilled in the art to
make various changes or modifications without departing
from the spirit and scope of the disclosure, and these
changes or modifications should fall within the scope of the
disclosure.

What 1s claimed 1s:

1. A display device comprising a detecting drive unit, an
air cleanliness detecting unit, an air cleanliness indicating
unit and a dust removal unit, wherein,

the display device comprises a housing;
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the air cleanliness detecting unit 1s disposed on an edge or
a rear face of the housing of the display device and
configured to detect air cleanliness under the driven of
the detecting drive unit and to transmit a detecting
result to the air cleanliness indicating unit; and

the air cleanliness indicating unit 1s configured to indicate

an air cleanliness based on the detecting result of the air
cleanliness detecting unit; and

the dust removal unit 1s disposed on the edge or the rear

face of the housing of the display device and configured
to clean air around the display device under the control
of the detecting result of the air cleanliness detecting
umt; and the dust removal unit comprises a dust
removal drive module and a dust removal cleaning
module, the dust removal drive module configured to
be activated or shut-ofl under the control of the detect-
ing result of the air cleanliness detecting unit, and the
dust removal cleaning module configured to clean the
air around the display device under the driven of the
dust removal drive module.

2. The display device according to claim 1, wherein,

the air cleanliness detecting unit comprises an air particu-

late detecting module and an air cleanliness determin-
ing module;

the air particulate detecting module 1s configured to detect

a content of particulate in the air under the driven of the
detecting drive unit and to transmit a detecting result to
the air cleanliness determining module; and

the air cleanliness determining module 1s configured to

determine the air cleanliness to which the detecting
result of the air particulate detecting module corre-
sponds based on a correspondence between the content
of the particulate and the air cleanliness stored therein
and to transmit the corresponding air cleanliness to the
air cleanliness indicating unit so as to indicate the
corresponding air cleanliness by the air cleanliness
indicating unit.

3. The display device according to claim 1, further com-
prising an 1mage display unit and an 1image display drive unit
for driving the image display unit to display an image,
wherein the air cleanliness indicating unit 1s integrated into
the 1mage display unait.

4. The display device according to claim 1, further com-
prising an 1mage display unit, and an 1mage display drive
unit for driving the 1image display unit to display an image,
wherein the housing encloses the image display unitm and
the air cleanliness indicating unit 1s disposed on the housing.

5. The display device according to claim 4, wherein the air
cleanliness indicating unit comprises an indicating lamp
capable of displaying different colors to indicate the air
cleanliness through the color displayed by the indicating
lamp; or

wherein the air cleanliness indicating unit comprises a

digital display screen to indicate the air cleanliness
through a digital displayed on the digital display
sCreen.
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6. The display device according to claim 2, wherein the air
cleanliness indicating unit comprises a voice idicating unit
for indicating the air cleanliness determined by the air
cleanliness determining module by means of voice broad-
cast.

7. The display device according to claim 6, wherein the air
cleanliness detecting unit further comprises an air cleanli-
ness level indicating voice storing module mm which a
mapping relationship table of the air cleanliness and an air
cleanliness level 1s stored to indicate the air cleanliness level
by the voice indicating unit based on the air cleanliness
determined by the air cleanliness determiming module.

8. The display device according to claim 1, further com-
prising a switch module for controlling the detecting drive
unit to be activated or shut-ofl.

9. The display device according to claim 1, wherein the
dust removal unit further comprises a dust removal switch
module for selectively activating or shutting off the dust
removal drive module.

10. The display device according to claim 1, wherein the
dust removal cleaning module comprises at least one of a
spay dust remover, an air dust remover, an ultrasonic trans-
mitting dust remover and an electrostatic dust remover.

11. The display device according to claim 1, further
comprising an image display unit, and an image display
drive unit for driving the 1mage display unit to display an
image, wherein the housing encloses the 1mage display unit,
and the housing 1s provided with a dust removal result
display unit for displaying a dust removal result of the dust
removal unit.

12. The display device according to claim 1, further
comprising an image display unit and an image display drive
unit for driving the 1image display unit to display an image,
wherein a dust removal result of the dust removal unit 1s
displayed through the image display unait.

13. The display device according to claim 1, wherein the
dust removal unit comprises a dust removal agent storing
module 1nto which a chemical agent for removing dust 1s
stored to clean the air around the display device by means of
the chemical agent stored therein.

14. The display device according to claim 2, further
comprising an image display unit and an image display drive
umt for driving the image display unit to display an image,
wherein the air cleanliness indicating unit 1s integrated into
the 1mage display unat.

15. The display device according to claim 2, further
comprising an i1mage display unit, and an image display
drive unit for driving the image display unit to display an
image, wherein the housing unit encloses teh 1image display
unit, and the air cleanliness indicating unit 1s disposed on the
housing.

16. The display device according to claim 2, further
comprising a switch module for controlling the detecting
drive unit to be activated or shut-off.
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